Dynamics of normal (N) zone regions (resistive domains) in uniform and nonuniform superconductors has been investigated both theoretically and experimentally.
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. Theory
The unstationary N-zone propagation considered below arises in superconductors with the alternating current, in nonuniform superconductors 1-4 e t c . The problem of N-zone origination and propagation i s closely associated with the problems of steady-state stabilizati on, energy losses and so on.
We shall consider the N-zone propagation by means of the one-dimensional heat-transfer equation. Let us write i t in the following dimensionless form:
d=O"-Q + i2(t)[l* FS(X,)]?(B-&l ( 1 ) 8(x,t)= hAP[T(x,t)-Tol/ 1 ; (Tolp ( 2 ) where T(x,t) is the temperature, ? ( x ) = 1 a t x 6 0 and Q ( x ) = 0 a t x 4 0, h i s t h e h e a t t r a n s f e r c o e f f i c ient, To is the coolant temperature, Tc(I) is the critical temperature, i = I / I c ( T o ) , I i s the transport curr e n t , I c ( T ) i s t h e c r i t i c a l c u r r e n t 9 i s the specif i c r e s i s t i v i t y i n t h e normal state,cA and P are the area and the perimeter of the cross-section of the + -
the nonuniformity when 8(-00)=0, g(+-)= i 2 , i = const.
In the case one has D+ = 00 and the solution of Eqs, ( 3 ) may be written in the form:
where The representing point moves toward the point 2 on f i g . 2 i f t h e phase t r a c k i s on the r i g h t from the dashed l i n e A1B. This situation corresponds t o RD local i z a t i o n on the nonuniformity. The RD disappears in the opposite case. The phase tracks for this process a r e on t h e l e f t from the curve A16 i n f i g . 2.
The coordinates D , = D-= D of the points 1 and 132 2 are given by the formula:
Localized RD e x i s t s a t F > 0, 0 6 2v G F , i . e . a t First RD originates in the "weak" , p o i n t (Tc< IC) then i t expands into the length Dm and finally disappears. This process is a periodical one w i t h the period determined by the time of the current relaxation tc = = L/r. The time of the RD e x i s t a n c e i s of the order of &v L1/2 N t,. In this case the formula for the oscillations frequency f may be written in the form:
The dependence o f D , o n Io may be obtained i n t h e l i m i t Do<< L by integrating of the Eqs. (6), (7). Assumi n g t h a t i D >> ior a n d n e g l e c t i n g t h e t e r m e x p ( -D ) e l one f i n d s : 
. Experiment
The superconducting sample was made f r o m t h e m u l t if i l a m e n t c a b l e c o n t a i n i n g 6 Nb-40%Ti f i l a m e n t s ( 6 69ftm) i n Cu m a t r i x ( t h e r a t i o Nb-40%Ti/Cu i s about o f 3 2 % ) .
The sample was wounded o n t h e t e x t o l i t e t u b e 6 2,5 cm, and had the following parameters:
d =7,5-1c1-~ cm, t h e t o t a l l e n g t h 1 = 32 cm, IC = 108 A, I = 48 A C = (1,23T + 0,114T ) 10 J/cm O K , k=1,36 W/cm"K, t h e s p e c i f i c r e s i s t a n c e p e r u n i t l e n g t h R0=3,5*10-R /cm t h e t o t a l c o n t a c t r e s i s t a n c e o f t h e sample ends Rb = = 5,05.10-Q . The experiments were performed a t t h e different magnetic fields O<B<4,5T, and the currents 0 < I o < 250A. The e l e c t r i c c i r c u i t c o n t a i n e d t h e s u p e rconducting sample (Ls = 0 , 4 r H ) , t h e s h u n t ( r = 12,3 * 1 0 -6 p ) and the superconducting coil (L =19,5pH). The accuracy o f t h e measurements discussed below was about l o"%. The dependence o f Um on Io is shown i n f i g . 4 . The s h u n t r e s i s t a n c e i n o u r e x p e r i m e n t s i s n e g l i g i b l e comp a r e d w i t h t h e maximum RD r e s i s t a n c e RmeRoDm. I n t h i s case the Eq.(12) describes the experimental data with the accuracy about 30% (the value U , should be replaced b y 2Um t o a p p l y t h e Eq. (12) i n the case when t h e RD a r i s e s a t t h e sample end).
The d i s t r i b u t i o n ' s o f t h e
e l e c t r i c f i e l d a l o n g t h e RD a r i s e d a t t h e sample and are shown i n t h e i n s e r t i o n i n f i g . 4 f o , r d i f f e r e n t moments( 6 = 1 T).
